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A Case of Limbic Encephalitis Presenting as Paraneoplastic Neurological
Syndrome with Possible Involvement of Immune Checkpoint Inhibitors
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ABSTRACT —— Background. There have been few reports of limbic encephalitis in patients with cancer. We
herein report a case of limbic encephalitis that developed after treatment with immune checkpoint inhibitors for
lung cancer and improved after steroid and anticancer drug therapy. Case. A 72-year-old man visited our hospital
complaining of hoarseness. Chest computed tomography (CT) showed a left hilar mass, and a transbronchial lung
biopsy of the mass revealed an undifferentiated carcinoma. He was diagnosed with stage IVB non-small-cell lung
cancer and treated with anticancer drugs, including pembrolizumab, from November of year X—3 to August of
year X—1. Since the therapeutic effect was evaluated as a partial response, he was followed closely without treat-
ment thereafter. At the end of January of year X, amnesic symptoms appeared, and head magnetic resonance im-
aging showed a high signal in both temporal lobes, leading to a diagnosis of limbic encephalitis. This encephalitis
was considered a complication of treatment, being either paraneoplastic neurological syndrome (PNS) or an
immune-related adverse events, so steroids were administered. Consequently, his symptoms were alleviated. On
chest CT, new mediastinal lymph node enlargement (#4R) was observed, so endobronchial ultrasound-guided
transbronchial needle aspiration was performed. The biopsy specimen revealed the histology of the tumor to be
so undifferentiated. However, its resemblance to the histology of the primary tumor led to a diagnosis of metasta-
sis. Chemotherapy was started as second-line treatment and resulted in further improvement of the neurological
symptoms. Conclusion. Symptoms of PNS often precede the diagnosis of cancer, and the response to steroid treat-
ment is considered poor. Since the delayed onset of neurological symptoms and the presence of a response to ster-
oids in this case were not typical of PNS, we suspect that pembrolizumab influenced the development of limbic
encephalitis.
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Table 1. Laboratory Findings on Admission

SIS E BAE L7z,

Blood count Biochemistry
WBC 6300/l TP 6.6 g/dl CEA 14.6 ng/ml
RBC 456 x 10%/ul AST 34 U/1 SLX 35 U/ml
Hb 136 g/dl ALT 16 U/1 CYFRA 1.1 ng/ml
Ht 40.5% ALP 255 U/1 SCC 1.0 ng/ml
Plt 18.9x10%/ul ¥-GTP 26 U/1 KL-6 230 U/ml

T-bil 0.9 mg/dl BNP 17.3 U/ml
Venus blood gas LDH 229 U/1 NSE 20 ng/ml
PaO:2 29.3 mmHg BUN 8.8 mg/dl Pro-GRP 57.8 pg/ml
PaCO2 453 mmHg Cr 0.61 mg/dl TSH 1.28 uIU/ml
pH 7435 CRP 0.1 mg/dl F-T3 2.19 pg/ml
HCOs~ 29.7 mmol/1 Na 137 F-T4 140 ng/ml
Lactate 1.55 mmol/! K 35 Cortisol 12.7 mg/dl

Cl 98 ACTH 404 pg/ml

Ca 9.0 mg/dl VitaminB1 19 ng/ml

1P 3.9 mg/dl

Mg 2.1 mg/dl COVID-19 antigen test (—)

NH; 30 pg/dl

Glu 69 mg/dl
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Table 2. Initial Findings of a Cerebrospinal Fluid Examination

Cell count

Anti-neuronal antibodies

Macroscopic findings clear AMPH (-)
Number of cells 9/3 ul CV2 (-)
mononuclear cells 6/3 ul PNMA2 (-)
polynuclear cells 3/3 ul Ri (-)
Red blood cells 0/3 ul Yo (-)
Hu (=)
Biochemistry recoverrin (-)
glucose 43 mg/dl SOX1 1+)
protein 83.7 mg/dl titin (-)
Myelin basic protein =40 mg/dl Zic4 3+)
Aquaporin-4-antibody 1.8 U/ml GADG65 (-)
IgG index 0.49 Tr (DNER) (—)
Oligoclonal band (—) VGCC (-)
CASPR2 (—)
Cytopathology negative LGI1 (-)
November of the year X-3 February of the year X

Figure 1. Chest computed tomography (CT) before first line treatment showed left hilar mass (a, b).
The initial mass shrunk after the treatment, however, new enlargement of mediastinal lymph node
was shown (c, d).
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Figure 2. Brain T2-FLAIR mag-
netic resonance imaging (MRI) re-

vealed a high signal intensity local-
ized at the bilateral hippocampus,
medial thalamus and hypothalamus
(arrows).

WRHA 60 IBl/%3 - %=, IfiFE 112/77 mmHg, SpOz 96% (A
%) . Japan Coma Scale (JCS) 1I-3, Glasgow Coma Scale
(GCS) E4V4M6, Mini Mental State Examination
(MMSE) 14 &%, eI &AM 5 A e sili 2 7 — v
(HDS-R)17 i, KEFLIZ 3mm KTAAZZ% L, RHLRU
A, HRERES)EE - IRIR - Bt L, HHEME R L,
WRATREEZ L, ZOMICH & 2 iy S ir i e L.
DR CHEE I 9T, MR B S T8, 2
DMWIZHRFRL T R EFEFT % L.

MR L« SRAS I, &R A, 7 E=7,
I, TAREEERE, RIERERE e ORISR O Lo
7o, IbE, ¥ I ¥ BLIZEERMETH o2 EEE~ —
/1 —1X CEA, NSE 2%&fiiTdh -7z (Table 1).
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1 E& & O BAE % 72D 72, MiEDUAIEPT SOX1 ik

X UL Zicd HikDSB M THt Hu LR IZBEETH - 72,
ez ket -7 (Table 2).
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A BEREEE#8 MRI @ T2-FLAIR Tl o> #5: K5, KN
fl, BURTHEICRE L CEE S % o7z (Figure 2).
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Figure 3. Microscopic findings of the specimen from the
left hilar mass. The proliferation of polygonal cells with a
relatively high N/C ratio and enlarged round nuclei with
increased nucleochromatin content and distinct nucleoli
were revealed (a, b). Immunohistochemical staining was

positive for CAMb5.2 (c).
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Admission Day1 Day6 Day 16
EBUS-TBNA
mPSL 1 g
[HDS-R] 17 20
[MMSE] 14 22
[Electroenceph- several slow one slow
alography] waves wave
[Brain MRI]  high signal in slightly

hippocampus and improvement

thalamus(T2)

Figure 4. Course after hospital admission.

Figure 5. Microscopic findings of the biopsy specimen
from mediastinal lymph nodes stained by H&E revealed
necrotic tumor cells.
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Table 3. Diagnostic Criteria for Paraneoplastic Neurological Syndrome

Diagnostic criteria for paraneoplastic neurological syndrome (PNS)

Definite PNS

1. A classical syndrome and cancer that develops within five years of the diagnosis of the neurological disorder.

2. A non-classical syndrome that resolves or significantly improves after cancer treatment without concomitant immunotherapy, provid-
ed that the syndrome is not susceptible to spontaneous remission.

3. A non-classical syndrome with onconeural antibodies (well characterized or not) and cancer that develops within five years of the di-
agnosis of the neurological disorder.

4. A neurological syndrome (classical or not) with well characterized onconeural antibodies (anti-HU, Yo, CV2, Ri, Ma2, or amphiphysin),
and no cancer.

Possible PNS

1. A classical syndrome, no onconeural antibodies, no cancer but at high risk to have an underlying tumor.
2. A neurological syndrome (classical or not) with partially characterized onconeural antibodies.

3. A non-classical syndrome, no onconeural antibodies, and cancer present within two years of the diagnosis.

Table 4. Details of Cases of PNS Induced by ICIs in Lung Cancer Patients

Cancer Age Sex ICI Sgrun} CSF antibodies PNS symp- Neurologipal Time to Tumor
(years) antibodies toms presentation onset response
NSCLC 71 F  Pembrolizumab N/A ANNA and anti-Ri Diplopia, Anti-RiBrain Complete 4
antibodies unsteady gait, Stem response (CR)
and urinary  encephalitis
incontinence
SCLC Mid M  Ipilimumab + Anti-glial CSF paraneoplastic ~ Short-term Autoim- Partial re- 5
60s Nivolumab nuclear testing not per- memory loss mune limbic sponse (PR)
antibodies formed and progres- encephalitis
(AGNA) or sive difficulty
SOX1 ambulating
NSCLC 66 F Nivolumab N/A A novel unclassi- Right hemibal-  Autoim- Palliated: 6
fied antibody lismus and mune Response not
dysarthria encephalitis assessed
NSCLC 44 F Nivolumab Anti- GAD 65 antibodies  Progressive Autoim- Stable disease 6
GAD65 altered mental mune (SD)
antibodies status, nausea, encephalitis
and vomiting
NSCLC 53 M Nivolumab Anti-Ro/ Brain biopsy Gait distur- Cerebral Progressive 7
SSA- and confirmed anti- bance and encephalitis disease (PD)
anti-La/  vascular endothelial speech
SSB difficulties
antibodies
SCLC 76 M  Atezolizumab CRMP5 N/A Forgetfulness, Striatal Improved 8
irritability encephalitis
SCLC 66 F Sintilimab Hu N/A Focal seizures Encephalitis Improved 9
SCLC 71 F Ipilimumab + Hu N/A Short-term Limbic Improved (not 10
Nivolumab memory encephalitis completely)
deficits
SCLC 71 M  Atezolizumab N/A Hu Dizziness, Encephalitis Improved (not 11
vomiting, completely)
diplopia, gait
disturbance
SCLC 66 M  Atezolizumab  Hu, Zic4 N/A Disorientation, Limbic Improved (not 12
dysphagia, encephalitis completely)
gait distur-
bance
NSCLC 72 M  Atezolizumab AMPH N/A Disturbance PNS Death 13
of conscious-
ness
SCLC 61 M Durvalumab N/A Anti-y-aminobutyric Cognitive Encephalitis Death 14
acid type P recep-  impairment
tor and seizures
1054 Japanese Journal of Lung Cancer—Vol 62, No 7, Dec 20, 2022—www.haigan.gr.jp



Paraneoplastic Neurological Syndrome with Possible Involvement of Immune Checkpoint Inhibitors—Furuyama et al

b ICI % 5-BEHECEM N HEL & b TEDNIC
HBLIL, BWICA T4 FBESHE I N o3
3t & G T\ e, ARIERNZ, HliRE & W L ICT BiAs A
2AELL AR LT S AFRERSILBL L 72 iR A 7 u A
FOREYAREN TH > 72 HICBWTIirAE & LT
RISy, SR E i b e L < ICT #% 5
BRI EIERE L 72 DD 5 b HEHUED B tETH - 72
FEBNI WV K DPAFFET 414 (Table4) 2 L0256, AFEH]
IZPNS & L CHOREMMREARLZ LD 2 uikkiihs
FoTw/iod TAHIZICI LT & o THE L L 7= T REME:
Vb EEZSNI I ADLIKTFHOz0128 5
AT UL FEEZBGL, TOMEE RS Bno
N E T 5 e RELEZ 5.

AT SCNE N B 2 FHH OFREASL - 7= L

R © AREB] O PRSI ICBE L SRR W2 & T Lo
A AL 20 Be R B W R R TR AR IS PR w72 L 9.
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